MEETING MINUTES
ENVIRONMENTAL EVALUATIONS FOR OPERABLE UNITS §, 6, AND 7
ROCKY FLATS PLANT, GOLDEN, COLORADO

Monday, April 19, 1993

These minutes summarize questions, responses, and comments from participants at the OUS5/6/7
Environmental Evaluation (EE) status presentation to the U.S. Environmental Protection Agency
(EPA) and Colorado Department of Health (CDH) by Dr. Mark Lewis of The S.M. Stoller
Corporation on behalf of EG&G Rocky Flats, Inc., and the U.S. Department of Energy (DOE).
These minutes are not intended to represent a verbatim transcription. A list of attendees and a
set of handouts are provided as attachments.

Bonnie Lavelle (EPA) called the meeting to order shortly after 0900

Pete Laurin (EG&G) opened by stating that the purpose of the meeting was to describe the status
of the OUS5/6/7 EEs, discuss near-term aspects, and to maintain open communications between
EG&G/DOE and the regulatory agencies.

Attendees introduced themselves (see attached list).

Mark Lewis (Stoller) stated that the presentation would focus on OU6 (Walnut Creek), which
geographically encompasses OU7 (Present Landfill).

Allen Crockett (Stoller) suggested that Mark specifically describe any aspects of the OU6 EE
that differ from those for OU7 and OUS (Woman Creek).

Mark Lewis basically followed his handout throughout most of the presentation (see attached).
He began by describing the "problem formulation" phase as defined by EPA’s "Framework for
Ecological Risk Assessment.” This phase includes review of available data, identification of
probably exposure pathways, contaminants, etc., identification of objectives and measurement
endpoints, and development of a sampling plan. Community (ecological) data and biota tissue
samples were collected in fall 1992, but more aquatic samples are needed this spring because
of limited success in catching fish with either gill nets or minnow traps. Mark then described
the EE work plan framework.

Bonnie asked for clarification of ecological versus ecotoxicological field work.
Mark described that they are accomplished in parallel.
Bonnie stated that this approach made her nervous.

Mark responded that the "nature and extent” abiotic sampling programs are very comprehensive
in their target analytes. :
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Bonnie then asked if preliminary Contaminants of Concern (COC) lists are based on the
Remedial Investigation (RI) data.

Mark responded in the negative -- no, because those data are not yet available. Preliminary
COCs are based on existing information from earlier OU-specific or sitewide investigations.

Jeb Love (CDH) pointed out that this was discussed previously during development of the QU5
work plan.

Mark discussed the concept that, at RFP, the OUs are source- rather than effects-driven (versus
Rocky Mountain Arsenal, where wildlife mortality was an issue.) He also described primary
and secondary sources for the three OUs. Surface water transport is the major mechanism for
OUs 5 and 6; wind dispersal is a potentially important mechanism for OU7.

Bonnie asked whether reference areas were used to define effects.

Mark answered that they were used as a basis for evaluating communities and tissue data for the
OU study areas but not to define possible effects.

Mark described the EE approach, which includes a screening-level risk assessment, development
of a preliminary COC list, and measurement of ecological and abiotic media endpoints.

Bonnie asked how target analytes were selected.

Mark described the process that starts with a general list based on existing information and leads
to a specific list based on bioaccumulation and persistence.

Bill Fraser (EPA) questioned whether the sampling plan was followed because of inconsistencies

between text and tables, lack of clarity between COCs and target analytes, and the presentation
of results for PCBs.

Mark explained that Bruce Hope (former EG&G EE coordinator) had directed the collection and
analysis of samples for PCBs because of their documented presence in areas upgradient of some

OUs and the reduced cost of evaluating PCBs in biota as part of the EE process, even if they
were not a COC for a given OU.

Bill suggested that the data for PCBs either be better explained or deleted.

Mark briefly mentioned abiotic sampling components of the EE process.
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Mark then described assessment endpoints that are indicative of stress: decreased abundance,
increased mortality, alteration of community structure, and gross toxicity of media. He added
that, at RFP, the limited availability and flow of water limits the aquatic biota. Thus, the
presence or absence of indicator species is an important endpoint for aquatic ecosystems.

An extended discussion ensued concerning the validity of the Rock Creek reference area for

aquatics. It was eventually resolved that the Rock Creek reference area was better for toxicity

and tissue data than for community data, and that the concept differs for ponds and stream
segments.

Jeb Love agreed that the aquatic reference area concept was a difficult issue throughout the west
because of manipulation of flows [and other management practices]. He stressed the importance
of a baseline exposure assessment.

Bonnie asked whether radionuclides might cause an effect that was not addressed by the
endpoints selected.

Mark responded that the endpoints are highly integrated measurements (i.e., sensitive to a wide
range of possible effects).

Bonnie stated that she is still not comfortable because of a lack of abiotic data.

Mark stated that the EE process at RFP has three bases: exposure estimation, integration of
ecological endpoints as indicators of stress, and toxicity testing.

Bonnie encouraged DOE/EG&G to open up communication to reach agreement on important
issues.

Jeb speculated that aquatic organisms will be more sensitive indicators at RFP than terrestrial
organisms, owing to a higher frequency and duration of exposure to contaminants.

Mark added that aquatic systems are integrated areally because a pond or stream site potentially
includes contaminants originating throughout a much larger area [the drainage basin].

Bonnie asked if the storm-event sampling program is being coordinated with the EEs.

Several individuals answered in the affirmative.

Dr. Fred Harnington (EG&G) asked if the agencies agreed with the sampling protocols for the
storm-event sampling.
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General response'-- yes.
Ed Mast (EG&G) said that ASI is ready to begin sampling with the next storm event.

Jeb talked about Phase I versus Phase II investigations and the importance of flow in stream
environments,

Mark described the Conceptual Site Model (CSM) attached included with thé handouts and
emphasized that the CSM depicts exposure pathways and is not a detailed food web.

Mark then described exposure points soils in THSSs, downgradxent soils, surface water,
sediments, vegetation,-and prey-species [vertebrates and invertebrates].

Bill asked if the exposure endpoints are the same for the three OUs.

Mark answered "yes, generically” but noted that this will become better documented as the EEs
progress. Mark also touched on uptake mechanisms (exposure routes) and bioconcentration from
water and ingestion.

Mark discussed selection criteria for key receptors: position if food web, availability of life
history data, availability of data pertaining to potential effects from exposure to OU-specific
contaminants, and the existence of some sociological importance [e.g., special legal status or
consumptive/recreational value].

Bonnie asked about difference between target taxa and key receptors.

Mark explained that target taxa will be sampled for contaminant loading, while some key
receptors (e.g., uncommon, protected, or large organisms) will be assessed only by modeling.
He added that the soil invertebrates will not include earthworms because of their absence or low

abundance in habitats such as occur at RFP [this group is widely assessed in some other areas
of the United States].

Fred noted that peregrine falcons should be added to the list of key receptors.

Mark and Bonnie discussed the source of information used in the exposure calculations. It was
agreed that Mark would provide tabular summanies of the various sources. Bonnie noted that
EPA is working on an exposure assessment guidance for wildlife {due out this fall].

Mark and Allen described the daily ingestion rate and site use factor components. These address

the portion of time spent onsite or otherwise exposed to site contaminants, based either on areal
extent or migratory behavior.
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Bonnie asked questions about the basis for using these factors.

Mark responded that they come from EPA guidance documents.

Mark then discussed the issues of assimilation efficiency and biomagnification, which again are
related to the concept of attempting to achieve reasonable exposure (and risk) estmates for
specific contaminants, organisms, and exposure pathways.

Mark also discussed deterministic and probabilistic simulation modeling.

Jeb Love felt that Mark was "mrxmg apples and oranges" because he (Mark) talked about both

media and tissues.

Mark responded that appropriate frequency distributions would be used in calculations and that
the surface water variable in the equation under quesnon referred to ingestion of surface water,
not dermal absorption.

Bonnie asked if we will do a quantitative uncertainty analysis.

Mark responded that the question will be addressed because results of the modeling will be
probabilistic and based on the actual distribution of contaminants at RFP. This will allow the
evaluation of uncertainty and sensitivity.

Fred asked about the turnaround time for fish data.

Mark answered "about 45 days."

Bill Fraser asked for a summary of the current status, specifically regarding data.

Mark stated that toxicity data are back, ecological (community) data are being analyzed, and
tissue data are not yet back from the laboratories. Mark estimated that we are about 30 percent
completed based on results, and S0 percent completed based on schedule.

Bill asked how much "back-tracking” would be required if the agencies were to have a problem
with any aspect of the EEs. He acknowledged that the agencies have committed to a course of
action but stated that he is uncertain whether he agrees.

Mark responded that the target analyte suite for media and tissue is very conservative.

Bill wondered what would happen if we were to have "guessed wrong."
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Mark said that the analyte list is more than adequate for metals; if follow-up studies were
required for organics based on new data, then a focused design would be required.

Bill asked when we will know [about the adequacy of our approach].
Jeb answered, "September. "
Ed Mast added that the last storm-event data would be available in mid-August (unvalidated).

Pete Laurin noted that EG&G is being driven by the Inter-Agency Agreement (IAG) schedule,
and the at they have tried to be conservative but realistic.

Maﬂc added ihat We conceivable could heve to do mofe EE Work ieter in- the proeess. |
Jeb asked if any tissue samples are being collected for fish.

Mark said, "Yes, if we catch them." Crayfish are also being sampled, but other benthic
macroinvertebrates are not (owing to limited biomass.)

Fred said that fish may have been eliminated from ponds A-1 and A-2 in 1991 as a result of
excessive pumping.

Jeb said that he is especially interested in the B-series ponds because some laboratory studies
have shown that algae can concentrate plutonium by a factor of 50,000.

Mark said that this could be primarily by adsorption, data for higher trophic levels (fish) are
better indicators of contaminant uptake and dispersal through the food web.

| Bonnie asked that EG&G submit the results of a COC screening using RI data, values for the
" various exposure parameters, and life history information.

Bill said that the parties need to agree on the terms used in the COC criteria.

Bonnie recalled that EG&G and its consultants resisted using a firm numencal value for the
criteria (OUs 1 and 2).

Bill asked, for example, how the terms "background”, "hot spot”, and "widely distributed" are
defined.

Mark responded with the general definitions being used.
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Bill said that problems may arise if CDH merely is provided data in 6 months with no
opportunity for input.

Bonnie said that we need to move ahead, based on agreements forged as part of the process for
OUs 1 and 2. :

Bill cautioned not to leave issues to be resolved at the end.
Mark reiterated that the process is conservative whenever judgement is required.

Further discussion occurred on this general subject. The EPA/CDH consensus was that they

_ want to see backup data -and be given regular opportunities for input instead of being given
information at the last minute.

Jeb said that EPA and CDH need to be specific about what types of data they need to see.

Tim O’Rourke (EG&G) said that he assumes the desire is to be able to justify the data and
conclusions as being defensible.

Rick Roberts (EG&G) said that the EE process is playing catch-up relative to the Human Health
Risk Assessment Process.

Bonnie adjourned the meeting at 1100.
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MEETING AGENDA
" PHASE I RFI/RI ENVIRONMENTAL EVALUATION
OPERABLE UNIT 6 -- WALNUT CREEK PRIORITY DRAINAGE
(April 19, 1993)

1. Overall Approach

Problem Formulation

a8

a. conceptual exposure model -
b. key receptor species
. study design

3. Exposure Assessment
a. approach
b. methods

4. Contaminants of Concern selection
a. criteria

b.  datatobeused




CORRESPONDENCE BETWEEN OU 6 EE WORKPLAN SUB-TASKS AND EPA's
"FRAMEWORK FOR ECOLOGICAL RISK ASSESSMENT™ (1)

ECOLOGICAL RISK ASSESSMENT

*PROBLEM FORMULATION

"':'Stressor Response Profile: 5. 2 5 3

+

RlSk Estnmat;on

: RlSK CHARACTER!ZATION

R:sk Descnpuon

Uncertamty' nalys:s :ﬂ b 27 b .s /u ,

RlSk Summary and lnterpretanon 10 3 10. 4

FRAMEWK.XLS 4/18/93




OPERABLE UNIT NO. 6 -- WALNUT CREEK PRIORITY DRAINAGE
PHASE I RFI/RI ENVIROGNMENTAL EVALUATION

OU 6 SETTING:

1. SOURCE DRIVEN -- e Known source area(s)
(Suter 1993)

e (Unknown contzminants)
e Unknown exposures
® Unkncwn efiects

2. . SOURCE AREAS -- OU 6 IHSSs include primary and secondary source areas

3. CONTAMINANT TRANSPORT MECHANISMS -- The primary mechanism for -
transport of contaminants away from primary source areas is hydrologic

APPROACH:

1. SCREENING-LEVEL RISK ASSESSMENT -- contaminants are unknown, therefore
a focussed investigation of specific contaminant effects is not possible. Exposures
and potential toxicities will be estimated on the basis of concentrations of chemicals
in environmental media.

CONTAMINANTS OF CONCERN -- a preliuﬁnaxy'list of COCs was developed '

-9

L)

based in available data for the purpose of identifying target analytes for tissue
analysis. This list is subject to modification based on results of abiotic and biotic
sampling. '

ENDPOINTS -- general ecological endpoints, and chemical concentrations in tissue
and abiotic media were measured. ’




ASSESSMENT ENDPOINTS:

L

2.

DECREASED ABUNDANCE OF KEY RECEPTORS

ALTERATION OF COMMUNITY STRUCTURE

GRCSS TOXICITY OF MEDIA

. INCREASED MORTALITY OF PROTECTED OR RARE SPECIES




EXPOSURE POINTS --

UPTAKE MECHANISMS --

T 7T (EXPOSURE ROUTES) ™"

° soils in THSSs
° do&hgradiem soils

o surface water in Walnut Creek drainage,
including A- and B-series detention ponds

. sediments in Walnut Creek drainage, including A-
and B-series detention ponds

° vegetation subject to contaminant upiake or
deposition
° potential aquatic and terrestrial prey species

subject to contaminant uptake from surface water
or vegetation

L absorption across external body surfaces
° ingestion of surface water

° ingestion of vegetation and animal material




EXPOSURE ASSESSMENT -- KEY RECEPTORS

-

Selection Critenia

Because of the great diversity of plants and animals it is 1mpract1cal to evaluate exposures
for all possible receptors. Therefore exposures will be estimated for a representative group
of receptors. These taxa, or key receptors, were chosen according to the following criteria:

] the taxon should occupy key positions in the local food web or be
representative of key functional groups within the food web

o sufficient life history data are available to estimate diet composition, daily

dietary intakes, and daily ingestion of water. In addition, information on
seasonal habitat use and home ranges is needed to estimate the proportion
of food or other resources that may be obtained from the OU 1 area.

° information is available to evaluate the potennal effects of toxic exposures to
~+ 0U1COCs '
° the receptors have some sociological importance, or directly affect a E!I‘Ol.lp

—— e —...that does (Suter 1989, 1993). el




Key Receptor Species for OU 6 Environmental Evaluation

Common Name

Scientific Name

Vegetation
Soil Invertebrates
Deer Mouse
7T _~Meadow Vole

<Prairie Vole
Mule Deer
Coyote
Red-tailed Hawk
Great Horned Owl
Largemouth Bass

Species of special concern

Bald Eagle

_in general =

in general

Peromyscus manicularus
Microtus pennsylvanicus
Microtus ochrogaster
Odocoileus hemionus
Canis larrans

Buteo jamaicensis

- Bubo virginianus

Micropterus salmonoides

Haliaeetus leucocephalus

Preble’s Jumping Mouse

OUBRECPT.XLS 4/18/23

Zapus hudsonius preblei



Exposure Estimation

Direct Exposure. Direct exposure to contaminants in environmental media was estimated
from the chemical concentrations of COCs measured in soils, surface water, and sediments.
Data from '

o surficial and subsurface soil sampling associated with Phases I, I, and III
RFI/RI sampling at OU 6

° surface water monitoring program
° analysis of sediment samples collected during the OU 5 Phase I RFI/RI -

Statistical distributions for data were determined and used to determine potential direct
exposures. The potential toxicity of exposures were evaluated by comparison with
benchmark values derived from regulatory statutes and scientific literature.

Ingestion. Exposure due to ingestion of contaminated food and water was estimated from
COC concentrations measured in samples from OU 6 and estimates of daily ingestion rates
of food and water. Typical diet composition were derived from the literature on each of the

selected species.or.taxonomic groups... Daily ingestion rates of food and water were scaled ... .. ..

to organisms size and estimated from equations presented in Nagy (1987) and Calder and
Braun (1983). Estimates of daily ingestion of material from the OU 6 area also included
an adjustment for the proportion of time spent in the OU 6 area, and estimated assimilation
efficiency of ingested chemical. Assimilation efficiencies were determined from the scientific
literature. ‘If no reliable estimate was available, it was assumed that a = 1.0. Exposure due
to ingestion was estimated usmg the equation:

Daily intake = [((FIR * C)*a) + (WIR * C) + (SIR * C))] * SU
BW

where:
FIR = daily food ingestion rate (mg/kg/da)
WIR = daily water ingestion rate (L/da)

SIR = daily soil or sedxment ingestion rate (mg/kg/da)

C, = concentration of COC in food (mg/kg)

C. = concentration of COC (dissolved) in water (mg/L)

C, = concentration of COC in soil and/or sediment (mg/kg)

a = assimilation efficiency’

SU = site use factor; the proportion of the daily intake obtained from the OU 6 area
BW = body weight (kg)

The ingestion of a chemicals in food includes the amounts obtained from the major groups
of food ingested from OU 6. Total daily 1ntake due 10 ingestion of food was estimated from
the equation:




Indirect Exposurc Due To Biomagnification, Certain organic contaminants such as PCBs’
and other non-metabolized organic compoungds tend to biomagnify, resulting in maximal
exposures to top consumers in the local food web. PCB concentrations were not measured
in biological tissue Because their presence was not anticipated prior to QU 6 field
investigations. Therefore, biomagnification potential was estimated for PCBs using soil
concentrations and a method adapted from Thomann (1981) and Fordham and Reagan
(1991). The method assumes literature values for bioaccumulation of PCBs from soils and
adjusts the total intake of upper consumers according to site use factor and the area in
which PCBs were detected. Biomagnification is estimated as:

BMF, = BAF, + f(BAF,)+.. + (BAF)

where:

BMF; = biomagnification factor for level i
BAF, = bioaccumulation factor for level i
fi = "food term" for level i

~ The "food term" is incorporated to adjust the concentration factors for daily ingestion rate,

assimilation efficiency, and site use. The term f was calculated as:

imtmm e amer e e ememe — f‘--=-LR"SU ——— e e e e m— fan emmmmaimmemamiraes me e+ e s —mee—ns

ER -

where:

a = assimilation efficiency as above

R; = daily ingestion rate of food item i (g ingested/g body weight/da)
SU = site use factor as above

ER = elimination rate for the COC of concern (loss rate, per day)

NOTE: MINOR ADJUSTMENTS TO THE ABOVE METHODS MAY BE
NECESSARY DUE TO THE CONTAMINANT CHARACTERISTICS OR
DISTRIBUTIONS




Table 4. Preliminary Contaminants of Concern for the OU 6 Environmental
Evaluations

-

Organics

semivolatile components

Metals

beryllium*, cadmium*, chromium*, copper*, lead*, mercury”, zinc*

Radionuclides

americium*, plutonium®*, uranium®*, strontium*

*Target analyte




Table 5. Summary of Data Qualily Objectives
for Operable Unit No. 6 Environmental Evaluation

|

’ Data to be ]
Exposuro Polnt Datla Neoded Data Exist Collectad Data Collectlon Program
IHSS Vegolation Tissue Concenliation N Y OU 6 RFI/RI Environmaental
Evaluation
(HSS Smalf Mammals 5 Tissua Cancentration i N Y OU 6 RFVAI Environmental
; ' Evaluation
IHSS Soils Soil Concentration ! N Y OU 6 RFI/RI Abiotic Sampling
i ' Program
IHSS Sediments Sediment Concantralion N Y OU 6 RFI/RI Abiotic Sampling
! ; Program
IHSS Surface Water Suuiacq Walter Concentration ' Y Y OU 6 RFI/RI Abiotic Sampling
Program
Downgradient Vagelation Tissua Concenlration N Y OU 6 RFI/RI Environmenial
Evaluation
1
Downgradient Vegelation Tissue Concentration N Y OU 6 RFVRI Environmental
Evaluation
i
Downgradient Soils Soil Concantration N Y OU 6 RFI/RI Abiotic Sampling
i Program
Downgradiant Sodimonts Sedimont Concentralion Y. Y OU 6 RFIAL Abiotic Sampling
Program
Downgradient Surlace Watdr Suilace Waler Concenlralion Y Y OU 6 RFIRI Abiotic Sampling
Program )
Fish in IHSS Surtace Wator Tissue Concentration N Y OU 6 RFVA1 Environmental
l Evaluation
Craylish in IHSS Suilace Waller Tissue Concaentration N Y OU 6 RFVRI Environmental

Evaluation
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!

Primay Primary Release Seenndary Secondary Release Tertinry Tertiary Relcase Quaternary Exposure
—Mechanism Source Mechanism Sougce AM&EEEIT Source Route ervestria) Biota
i
|
!
|
e 1 i [Creestion 5 T~ [ Iw " T 5 ]
—_ Surpension |~———1 Air Soil Dopminicm}—l . Soil I { Dermat | s 1 ) | R 1 N}
) ; . T
Mant v, 1 i T ”
Do ] Verewton | Orevin | 8§ 1 F [ o8 ] w ]
i
Soils in QU6 Ver i )
1HSSs "‘ Upuake F —{ine s 1T % T *®w 1w 1]
141, 167.1- v
167.3, 156.2, [ legestion | S | N 1 ' N 1 N ]
165, 216.1 o | Direct Contact |— - 4 Dermal s | 3 1 N | N ]
______ —. i '
| A-and Roseried : , .
| detention H ; L
I Ponds IHSSe | i | ] :
: 142.1-142.9) : Aqu&l;:.i:unnl ‘Aqunﬁc Prey } l[ - l o J s L e l S J
- 1
Erocen, Storm Surlace e Terrestrial 1 g
| Werrr Ruret i per S:;LJ___{ e Jl _[Twe | L | S| N | LS ]
1 : ;
] Vegetation : 1 ! I 3 q g
. ! Coake }—————-l Vegrtation |~ . { !re | [~ I N | I
' 1 i ‘:
1 .
1 ' ; v
Buried waste Benthic th : —t Ing N N 3 3
[HSSs 166.1, o Infiltration & Sedimeont 'lr-r/{ Uptake Benthos | b l - ! ! J
1662, 166.3 Percolation H -+ - —— ingestion | N T N I 3 | N ]
_______ - , {_Dermsr | N { N 1 S I S ]
i
i
1
1
Leoerd, 'U S. DEPARTMENT OF ENERGY Rocky Flats Plant, Golden, Colorado

S Sumifimnt Perential Expwure Patheay (Cotremvable and Rslatrvely More Irmportant
X Negligible and'or Inmn=mpirs Erpoxure Pothwar (Unlikelr 1 Oceur)

MENESVEW\DXP. PTHEY OLE VD, Fue)

. ' OPERABLE UNIT 6 PHASE I RFI/R]I ENVIRONMENTAL EVALUATION
Flgure 1 Conceptual Site Model
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